bidirectional (depression), and co -occurrence by chance. 5 A number of population -based and case -control studies have reported an inceased risk of medical and psychiatric conditions in patients with epilepsy. 6 -9 Such patients with comorbidities are at higher risk of poor seizure outcome, pharmacokinetic interactions, reduced quality of life, increased health care needs, and premature mortality. 5 Early identification and adequate treatment of comorbid conditions are indispensable for the appropriate management of both epilepsy and comorbidities. Geographic, environmental, and socioeconomic factors (eg, ethnicity, the geographic distribution of the disease, and quality and availability of health care services) may influence the nature and prevalence of somatic comorbidities in patients with epilepsy.
Epilepsy classification, according to the history, neurological examination, electroencephalography, and neuroimaging (magnetic resonance imaging or computed tomography). 11 Antiepileptic drugs (AEDs) and their doses used at the time of the interview were recorded. At a baseline visit, patients were asked to complete the questionnaire related to the comorbidities and chronic use of medications. They were also requested to bring all their current medications and available medical records for the subsequent visit. These data were used to verify and to supplement previous information recalled by the patients. Comorbid conditions were classified according to the International Statistical Classification of Diseases and Related Health Problems, Tenth Revision; medications were classified according to the Anatomical Therapeutic Chemical classification system. 12, 13 Mental and behavioral disorders, diseases of the eye and adnexa, and diseases of the ear and mastoid process were excluded from the analysis.
In this study, we followed the principles of the Helsinki Declaration, and the protocol was approved by the Bioethical Committee of Jagiellonian University, Kraków. Each patient was informed about the aims and methods of this study, and they provided their written consent to participate in this study.
Statistical analysis Qualitative variables were presented as numbers and percentages. Quantitative variables were described using descriptive statistics: mean, median, standard deviation (SD), minimum, and maximum. Significant differences between the subgroups for quantitative variables were verified using the nonparametric Mann-Whitney test. Verification of dependencies between categorical variables was calculated using the Pearson χ 2 independence test. The significance of differences between percentages for specific pairs of cases was verified using the significance test of differences for the structured index. The second part of the analysis included the analysis of the logistic regression model for those factors that in the univariate analysis showed significant differences between the groups having at least 1 somatic comorbidity and that without somatic comorbidity. The model was created using backward stepwise regression. A significance level of 0.05 was assumed. Statistical analysis was performed using the Statistica version 12.5 software (StatSoft Inc., Tulsa, Oklahoma, United States).
RESULTS Sample characteristics
A total of 636 adult patients participated in this study. The mean (SD) age of patients was 35.3 (13.6) years. Of these, 380 (59.7%) were female and 241 (37.9%) were in remission (less than 1 seizure per year). The mean (SD) age at onset of epilepsy was 19.5 (14.6) years. The clinical characteristics of the studied group, including age, sex, age at onset of epilepsy, type of epilepsy, frequency of seizures, and currently used AEDs, are shown in TABLE 1.
To the best of our knowledge, Polish centers have not evaluated chronic medical disorders in patients with epilepsy. Therefore, we decided to study somatic comorbidities, their prevalence, and risk factors and to analyze the extent of somatic comedication in a large adult cohort of such patients.
PATIENTS AND METHODS Study participants
We recruited consecutive patients with epilepsy who visited the outpatient epilepsy clinic at least twice at the Department of Neurology, University Hospital, Kraków, Poland, between January 2017 and November 2018. The inclusion criterion was the diagnosis of epilepsy established according to the guidelines of International League Against Epilepsy. 10 The exclusion criteria were lack of informed consent and coexistence of psychogenic nonepileptic seizures.
Methods This study had a cross -sectional design. Data from medical history were collected and then updated prospectively. An initial interview was structured and comprised the questionnaire that included information on age, sex, age at the diagnosis of epilepsy, duration of epilepsy, as well as the type(s) and frequency of seizures. The types of epilepsy (focal, generalized, combined, or unknown) were defined in line with the recent International League Against DISCUSSION In this prospective, single -center study, we reported the frequency of somatic comorbidities in a large cohort of adult patients with epilepsy. At least one co -occurring somatic condition was found in 216 patients (3%). The most common comorbidities were allergies, hypertension, migraine, and hyperlipidemia. Similar to a Canadian study by Tellez -Zenteno et al, 8 the most common comorbidity in our study was allergy. However, it should be considered rather as a symptom and not as a single disorder. 8 In this study, we included a wide range of food, contact, seasonal, and drug allergies. Furthermore, AEDs are a well -known class of medications causing idiosyncratic reactions. 14 The most common AEDs in this study were valproate, levetiracetam, lamotrigine, and carbamazepine. Valproate and levetiracetam are rarely culprit drugs; however, lamotrigine and carbamazepine cause rash in up to 5% of patients. The frequent use of AEDs with an aromatic ring (carbamazepine, lamotrigine, and oxcarbazepine) in the study population can partially explain the high percentage of patients with allergies.
The high frequency of cardiovascular diseases and hyperlipidemia is consistent with the results of Canadian and British studies. 6, 8 The relationship between cardiovascular diseases and epilepsy may be bidirectional. Ischemic brain tissue lesions are the common cause of epilepsy and acute symptomatic seizures. 15 Furthermore, hepatic enzyme--inducing drugs are associated with the acceleration of atherosclerosis in patients with epilepsy. 16 The relatively low incidence of cardiovascular diseases in comparison with the general population can be partially explained by the young mean age of the studied patients. 17, 18 The prevalence of migraine in our cohort (9.3%) was higher than that reported by Gaitatzis et al 6 (5.7% in patients in the age group of 16-64 years) and lower than that Prevalence of somatic comorbidities At least 1 comorbid somatic condition was found in 216 patients (34%). The most prevalent somatic comorbidities were cardiovascular diseases, allergies, migraine, hyperlipidemia, thyroid disorders, and chronic lower respiratory diseases. The most common conditions directly underlying epilepsy were brain tumors, stroke, and neurocutaneous syndromes. Data on the prevalence of somatic comorbidities in the study group are provided in TABLE 2.
Use of medication for somatic disorders A total of 200 patients (31.4%) were prescribed at least 1 medication for somatic disorders. The majority of patients took 1 (87, 43.5%), 2 (55, 27.5%), or 3 (23, 11.5%) medications. TABLE 3 shows the categories of the Anatomical Therapeutic Chemical classification system of somatic medications chronically used by the studied patients. The 10 most commonly used medications other than AED(s) Somatic comorbidities lead to premature mortality or disability and to increased health care costs in patients without epilepsy. Epilepsy itself accounts for a significant proportion of the disease burden worldwide, as well as strongly affects patients' independence, psychological health, and social life. Somatic comorbidities add to the burden of epilepsy, and their early detection and treatment may increase health -related quality of life in patients with epilepsy. 22, 23 Logistic regression analysis identified several independent risk factors for somatic comorbidities. Older patients were more likely to suffer from coexisting conditions, which is in line with the results of Gaitatzis et al, 6 Adebayo et al, 24 and Stefan et al. 25 Surprisingly, patients with shorter duration of epilepsy, less frequent seizures, and taking fewer AEDs were at higher risk of having at least 1 comorbidity. We are not able to provide a clear explanation for this finding. There may be several reasons for this association. In pharmacoresistant cases, the neurologist-patient interaction focuses on seizure frequency and treatment as well as on searching for possible coexisting conditions. However, other health care providers and patients themselves are prone to attribute all complaints to epilepsy and AEDs. Underdiagnosis and undertreatment of both somatic and psychiatric disorders is a well -known phenomenon in patients with epilepsy. 26- 28 We must acknowledge some limitations of this study. First, there was no control group. Second, we studied the population of a university epilepsy clinic, which may differ substantially from the general population of patients with epilepsy with regard to seizure frequency, treatment of epilepsy therapy, frequency of comorbidities, and use of concomitant medication. Third, some rare conditions resulting in pharmacoresistant epilepsy may be overrepresented in our cohort, and patients with multiple comorbidities seen within the university hospital are frequently referred to our clinic. Finally, we focused on somatic comorbidities. Psychiatric comorbidities and comedication in Polish patiens with epilepsy were analyzed previously. 20 In conclusion, our findings highlight the high prevalence of somatic comorbidities and comedication with non -AEDs among patients with epilepsy. Both were found in one -third of the relatively young cohort of adult patients. Neurologists and other health care providers should increase their efforts to actively screen such patients for somatic comorbidities. Patients with pharmacoresistant epilepsy may be at greater risk of underdiagnosis and undertreatment of these comorbidities. The presence of comorbid conditions may have implications for the diagnosis and treatment of seizure disorder and coexisting condition. Further prospective studies are needed to determine risk factors for somatic comorbidities in patients with epilepsy.
of Tellez -Zenteno et al 8 (17%). This discrepancy can be explained by the fact that the diagnosis of migraine in the Polish cohort was established by a neurologist (MB) according to the International Headache Society criteria and was not based on data from general practices or population--based surveys. 19 One -third of the patients were prescribed at least 1 medication for somatic disorders. However, in this study, we aimed to evaluate the presence of comorbidities and we did not focus on non -AEDs. The number of comedications, risk of seizure aggravation, and potential interaction between AEDs and non -AEDs in Polish patients have been described elsewhere. 20,21 Abbreviations: ACEI, angiotensin -converting enzyme inhibitor; ATC, Anatomical Therapeutic Chemical classification system 
